We selected a sample of 55 Type 1 Active Galactic Nuclei with a black hole mass estimate inferred using the Reverberation Mapping technique and a clear evidence of the "Big Blue Bump" in the optical-UV band whose emission is produced by an accretion disk around a supermassive black hole. We fitted the spectrum of these sources with the relativistic thin accretion disk model KERRBB in order to infer the observed disk luminosity, the black hole mass and the Eddington ratio. The comparison between the masses inferred with the two methods led to the following results: 1] the two estimates are compatible within the uncertainties, assuming a black hole with a spin in the range 0 ≤ a ≤ 0.9982 and a viewing angle of the system ≤ 45
Introduction
Supermassive black holes (SMBHs) are located at the center of most galaxies and determining their mass and spin is crucial to understand their link with the host galaxy and the possible evolution in time.
Different methods have been used to have an estimate of the black hole (BH) mass: Reverberation Mapping (RM) technique (Blandford & McKee 1982; Peterson 1993; Netzer & Peterson 1997; Ho 1999; Wandel et al. 1999; Kaspi et al. 2000; Horne et al. 2004; Peterson et al. 2004; Bentz et al. 2009 ; see also the 2D velocity-delay maps Grier et al. 2013b) , Single Epoch (SE) virial mass estimate (Vestergaard 2002; McLure & Jarvis 2002; McLure & Dunlop 2004; Wu et al. 2004; Greene & Ho 2005; Kollmeier et al. 2006; Onken & Kollmeier 2008; Wang et al. 2009; Vestergaard & Osmer 2009; Greene et al. 2010; Rafiee & Hall 2011; Shen et al. 2011; Shen & Liu 2012; Trakhtenbrot & Netzer 2012) , Accretion disk (AD) fitting (e.g., Malkan 1983; Sun & Malkan 1989; Wandel & Petrosian 1988; Laor 1990; Rokaki et al. 1992; Tripp et al. 1994; Ghisellini et al. 2010; Calderone et al. 2013; Campitiello et al. 2018 Campitiello et al. , 2019 , Microlensing in gravitationally lensed Quasars (QSOs) (e.g., Irwin et al. 1989; Lewis et al. 1998; Popovic et al. 2001; Richards et al. 2004; Morgan et al. 2010; Dai et al. 2010; Mosqueta & Kochanek 2011; Sluse et al. 2011; Guerras et al. 2013) , Dynamical BH mass (e.g., Davies 2006; Onken et al. 2007; Hicks & Malkan 2008 ). e-mail: sam.campitiello@gmail.com Each of them carries some uncertainties strongly linked to the features of the system and the parameters of the models involved for the measurements (Laor 1990; McLure & Jarvis 2002; Marconi et al. 2008; Peterson 2010; Calderone et al. 2013) , also enhanced by the quality of data. Therefore, it is necessary to improve these methods and set robust calibrations on the main scaling relations.
In this work, we chose to consider the RM technique because this method does not rely on scaling relations (e.g. like SE methods) and it is based on direct measurements related to the Broad Line Region (BLR), used to estimate the BH mass. This latter is expressed as:
where f is the so-called geometrical factor (or virial coefficient) and VP is the virial product, function of the light-travel time τ LT (i.e. the time related to the emission-line response delayed with respect to changes in the continuum) and the line velocity dispersion σ line (see e.g., Ho 1999; Wandel et al. 1999) 1 . The major uncertainty related to this estimate are carried by 1 Some authors identify the virial product with the real BH mass, by considering the geometrical factor equal to ∼ 1 (i.e. a spherical distribution of BLR clouds in randomly orientated orbits -Netzer 1990) . Notice also that, the line velocity dispersion is often identified either as the line FWHM, or as the σ of the Gaussian profile used to fit the emission line.
The paper is structured as follows: in Sect. 2 we describe the AGN sample and the SED fitting procedure, also illustrating possible issues related to this approach (data uncertainties, absorption from dust, line contamination); in Sect. 3, we show the results (observed disk luminosity, BH mass and Eddington ratio) inferred from the different fits and compare them with the ones coming from the RM technique; Sect. 4 contains the final conclusions.
In this work, we adopt a flat cosmology with H 0 = 68 km s −1 Mpc −1 and Ω M = 0.3, as found by Planck Collaboration XIII (2015) . 2 The model is designed for stellar mass BHs and implemented in the interactive routing XSPEC; Campitiello et al. (2018) extended its usage also for SMBHs. Note that some issues about AD models for AGNs are still open (see e.g. Koratkar & Blaes 1999) , also discussed in Campitiello et al. (2018) . 3 As KERRBB, this model is implemented in XSPEC.
Sample selection and fit procedure
In this section we describe the AGN sample and the SED fitting procedure we adopted to infer the observed disk luminosity, the Eddington ratio and the BH mass for each source, illustrating the possible issues related to this approach.
In order to select the sources of our sample, we used the AGN Black Hole Mass Database (Bentz & Katz 2015) 4 , a compilation of published spectroscopic RM studies of AGNs, the work of Lira et al. (2018) , a RM study of high-redshift QSOs, the works of Grier et al. (2017 Grier et al. ( , 2019 Grier et al. 2017 , 19 from Grier et al. 2019 , 2 from Hoorman et al. 2019 , whose Spectral Energy Distribution (SED) shows a clear UV bump (the so-called "Big Blue Bump") produced by the radiation coming from the AD around the SMBH, resulting in an power law-like flux F ν with a positive slope in the rest-frame wavelength range 3000 − 5000 Å: this criterium enabled us to choose only sources with no contamination from the host galaxy whose emission, if very prominent, could interfere in the AD fitting procedure. Tables A.1 -A.2 list the sources of our sample along with the redshift, the BH mass estimates from the RM technique assuming a geometrical factor f ∼ 4 (average value between the two extreme, most used/common values in literature, f = 2.8 ± 0.6 and f = 5.5 ± 1.8 - Onken et al. 2004; Graham et al. 2011, respectively) , the line velocity dispersion, the light-travel time τ LT , the SE BH mass estimates (using values from literature and relations from Shen et al. 2011 -see also Lira et al. 2018 , Grier et al. 2017 , Hoorman et al. 2019 for details), the observed disk luminosity L obs d , the BH mass M and the Eddington ratio λ Edd (defined as the ratio between the total disk luminosity L d = ηṀc 2 and the Eddington luminosity L Edd = 1.26 · 10 38 M/M erg/s, where η is the disk radiative efficiency depending on the BH spin -see Appendix B for more details about these quantities) 5 computed from the fit. The uncertainty on each quantity is described in the table caption.
Fitting procedure
For each source we found all the available photometric and spectroscopic data from literature and public archives (already corrected from Galactic extinction) 6 . We adopted the following fitting procedure:
• We fitted only the rest-frame spectrum (λ − F λ , Fig. 1 ) with a power law to describe the AGN continuum, including the iron complex (Vestergaard & Wilkes 2001; Tsuzuki et al. 2006) , some prominent emission lines (like MgII, CIII, CIV, SIV and Lyα) and a Balmer continuum (e.g., De Rosa et al. 2014), using GNUPLOT (non-linear least-squares Marquardt-Levenberg algorithm); after that, we performed another fit using the KERRBB model instead of the power law to describe the AGN continuum: the relativistic model overlaps well the power law for λ > 1500 Å (the difference Fig. 1 . Spectrum fit of the source PG0953+414 (z = 0.234) as a powerlaw continuum (dotted green line) plus the iron complex (gray line), the Balmer continuum (dotted purple line) and some prominent emission lines like MgII, CIII, CIV, SiIV and Lyα with a Gaussian profile (blue lines). The red line is the model of the spectrum given by the sum of all these components. The thick blue line is the KERRBB model of the continuum for which we defined a confidence interval (yellow area); the spectrum corrected from ISM dust (following the work of B16) is shown with a thin gray line (the confidence interval includes also the new fit performed after this correction). Notice that KERRBB overlaps well the power law for λ > 1500 Å: the difference at shorter wavelengths is due to the fact that the AD model is not a power law around the spectral peak.
at shorter wavelengths is due to the fact that the AD model is not a power law around the spectral peak -see the example in Fig. 1 ). For the majority of our sample, we used the curvature at wavelengths 2000 -5000 Å in order to infer the spectrum peak frequency ν p and luminosity νL ν p (once the viewing angle of the disk θ v w.r.t. the line of sight is fixed, only these two quantities are necessary to infer the BH mass as a function of the spin -see Campitiello et al. 2018 Campitiello et al. , 2019 ; see also Appendix B). When no spectroscopic data are present in this wavelength range, we estimated the peak position from the available spectrum at larger wavelengths.
• For each fit, we considered a confidence interval on the spectrum peak frequency and luminosity (±0.05 dex on average -yellow area in Fig. 1 and blue area in Figs. C.1 -C.10) which corresponds to a confidence interval for the BH mass of about ±0.1 dex on average.
• Although photometric data and their uncertainties are plotted along with the source spectrum, they are not taken into account in the fitting procedure because they might be contaminated by emission lines or by some kind of absorption (see below and also Figs. C.1 -C.10).
• The spectrum can be subjected to some absorption due to sky regions with a low transparency or, especially at high frequencies, to Lyman α clouds (for high redshift sources): even if the regions with a low sky transparency are subtracted from the spectrum, the best fit does not change and remains inside our confidence interval. For what concerns the spectral part absorbed by possible Lyman α clouds (Log ν ∼ > 15.4 Hz), the impossibility to have a reliable model to correct the spectrum at these wavelengths led us to exclude this spectral region from the fitting procedure.
An important effect that could modify the spectral UV shape concerns dust absorption that, if present, could lead to an incorrect BH mass estimate. The absorption could be caused by:
1. Dust in the host galaxy interstellar medium (ISM); 2. Dusty torus surrounding the AD.
Given that our sample is composed by Type 1 QSOs, we do not expect any absorption from the dusty torus, which is assumed to have an average opening angle of ∼ 45
• : for this reason, in order to infer the BH mass, we assumed to observe each source with a viewing angle in the range 0
• (see the Appendix for the results -BH mass and Eddington ratio -inferred in the cases with θ v = 0
• − 30 • − 45 • ). However, we checked the goodness of our fit by considering the possible absorption by the host galaxy ISM: we followed the work done by Baron et al. (2016) (hereafter B16) who found an analytical expression to infer the amount of absorption (in terms of E B−V ) as a function of the observed spectrum slope α ν in the wavelength range 3000 -5100 Å.
7 In order to correct the spectrum from dust, we performed the following procedure:
• For each source, we found the index α ν of the power law (describing the AGN continuum), that can also be expressed using Eq. (1) in B16, and computed the extinction E B−V following B16 (we reported the value related to each source in Table A .1 -A.2).
• Then, we corrected the UV spectrum using the extinction law described by Czerny et al. (2004) and fitted the new one with KERRBB.
The results of this procedure are reported in Tables A.1 -A.2: for the majority of the sample, the correction is small and the results are inside the confidence interval already defined without the correction from dust; for 4 sources, we reported the results of the new fit. Note that we did not apply this procedure for some sources because no spectroscopic data are available in the considered wavelength range for the evaluation of α ν .
Moreover, for a more complete analysis on the possible UV dust absorption, for each source we also performed the following procedure: we used the extinction law of Czerny et al. (2004) and assumed that the slope of the corrected, de-reddened spectrum at wavelength < 2000 Å had to be softer than the theoretical value F ν ∝ ν 1/3 . In this way, we found an upper limit for the correction (on average E B−V ∼ 0.25) that led to a decrease of the BH mass obtained through the SED fitting procedure at most by a factor of ∼ 0.3 dex (since the spectrum peak position changes due to the correction). As explained before, since we are dealing with Type 1 QSOs, we do not expect such a strong UV absorption. Therefore, for our analysis, we decided to consider only the (on average, small) correction E B−V inferred following B16 in order to compute the BH mass.
In the next section, we show the results coming from the SED fitting procedure. We used the analytical expressions found by Campitiello et al. (2018) (see also Appendix B) in order to infer the observed disk luminosity, the BH mass and the Eddington ratio (reported in Tables A.1 -A.2), in the spin range 0 ≤ a ≤ 0.9982 and viewing angles 0
• ≤ θ v ≤ 45
• : following the authors, all these solutions describe the same spectrum with the same peak position: in fact, assume that a spectrum can be described for some values of the parameters M,Ṁ and a; by changing these parameters appropriately, it is possible to reproduce the same original spectrum.
A&A proofs: manuscript no. CAMPITIELLOaa comparison between the BH mass estimates from the SED fitting procedure and the BH masses calculated from RM with a fixed factor f ∼ 4 (average value between 2.8 ± 0.6 and 5.5 ± 1.8 -reference values from Graham et al. 2011 and Onken et al. 2004, respectively) . For the average uncertainties, see text and Tables A.1 -A.2). The thick yellow line is the best fit (Log M BH,RM ∝ 1.02 Log M BH,FIT ) and the shaded area is the 1σ dispersion of data (∼ 0.55 dex) around the best fit line. This plot does not change significantly if we use the same factor f as reported in each work we referred to ( f = 4.3 for the AGN database sources, f = 1 for Lira et al. 2018 , f = 4.47 for Grier et al. 2017 Grier et al. , 2019 , f = 1 for Hoorman et al. 2019). Right panel: same comparison with the SE BH mass estimates. The uncertainty on the SE estimates is ∼ 0.5 dex (e.g. Vestergaard & Osmer 2009 ). The thick yellow line is the best fit (Log M BH,RM ∝ 1.15 Log M BH,FIT ) and the shaded area is the 1σ dispersion of data (∼ 0.45 dex). In both plots: the dotted black line is the equality line. Points with a thick black contour correspond to the sources of our sample for which a large extinction E B−V ( ∼ > 0.07) has been adopted in order to correct the spectrum from ISM dust, following the work of B16 (see Appendix A and group [D] in Tab. A.1).
Results
In this Section we show the BH mass coming from the SED fitting procedure and compare it to the one obtained through the RM technique.
BH Mass comparison
The left panel of Fig. 2 shows the comparison between the BH mass from the SED fitting procedure and the BH mass from RM 8 (see Tables A.1 -A.2 and Figs. C.11 -C.20 for results and details). The uncertainty on the BH mass from the fit is ∼ 0.45 dex (comparable to the systematic uncertainties on the RM and SE estimates); this uncertainty is connected to different quantities involved in the fitting procedure:
1. BH Spin, in the range 0 ≤ a ≤ 0.9982; 2. Viewing angle of the AD w.r.t. our line of sight, in the range 0
• ; 3. Uncertainty on the spectral peak frequency ν p and luminosity
The uncertainty on the RM BH mass is given by the uncertainty on the light-travel time and the line velocity dispersion 8 Each dot related to the BH mass from the fitting procedure corresponds to the mean BH mass computed using the extreme values given by the uncertainties. Instead, each dot related to RM corresponds to a BH mass with a fixed geometrical factor f ∼ 4: these BH masses are originally estimated using different values of f , from 2.8 ± 0.6 to 5.5 ± 1.8 (Graham et al. 2011 and Onken et al. 2004 , respectively); we have recalculated them assuming the same value of f , for all sources. 9 The BH mass changes by ∼ 0.5 dex going from a = 0 to a = 0.9982, and by ∼ 0.2 dex going from θ v = 0
• to θ v = 45
• for a fixed spin (assuming that the AD emission is not obscured completely by the dusty torus with an average opening angle of ∼ 45
• ): taking as a reference value the arithmetic mean of the BH mass in the whole spin range (as done in this work), the overall uncertainty is ∼ 0.35 dex. Moreover, by considering also the uncertainty on the spectral peak position (on average ∼ 0.05 dex), the BH mass has an additional uncertainty of ∼ 0.1 dex on average. (as reported in the AGN database and the RM reference papers) and by the mass interval obtained by assuming (2.8 ± 0.6) < f < (5.5±1.8) (the RM systematic uncertainty is ∼ 0.4−0.5 dex -Peterson 2010). Notice that if the spectral peak is well constrained (and/or the viewing angle of the system is known), the mean uncertainty on the AD BH mass estimates can be of a factor of ∼ 2 or even smaller.
Although the dispersion is not small, the best fit line (yellow line, Log M BH,RM ∝ 1.02 Log M BH,FIT , with a correlation coefficient r ∼ 0.67) is consistent with the 1:1 line (dotted black line) with a 1σ dispersion of ∼ 0.55 dex. Figure 2 (right panel) shows the comparison between the BH mass from the SED fitting procedure and the BH mass from SE relations (as reported in the corresponding papers). The uncertainty on the SE estimates is ∼ 0.5 dex similar to the systematic one of RM (e.g. Vestergaard & Osmer 2009 ). The best fit line is Log M BH,RM ∝ 1.15 Log M BH,FIT (with a correlation coefficient r ∼ 0.75) consistent with the 1:1 line within the uncertainties, with a 1σ dispersion of ∼ 0.4 dex, less than the one in the left panel of Fig. 2 . We want to stress that, even if RM results are in good agreement with the SE ones (Fig. 3) , given the large systematic uncertainties on both estimates, the small dispersion related to SE results cannot be ascribed to a better compatibility of such estimates with the ones coming from the fitting procedure.
In both panels of Fig. 3, 9 points have been marked with a thick black contour, corresponding to sources for which a large extinction E B−V ( ∼ > 0.07) has been adopted in order to correct the spectrum from ISM dust, following B16 (see Appendix A and group [D] of Tab. A.1). In the right plot, these sources are incompatible with the 1:1 line by a factor larger than ∼ 3 − 4 (corresponding to ∼ 2 − 3σ); the explanation could be related to the possible (strong) absorption of the UV emission by dust: SE relations are in the form Log M = a + b Log L ν + 2Log FWHM, where a and b are positive coefficient calibrated using BH mass estimates coming from different methods, and L ν is the continuum luminosity at a particular frequency; if the continuum luminosity and the line FWHM are underestimated due to a possible dust absorption of the UV emission, the resulting BH mass will be smaller. Therefore, the correction of the UV emission from dust absorption leads to a larger SE BH mass and a smaller BH mass from the SED fitting procedure (since the spectral peak frequency shifts to larger values -see Eq. B.4), making the marked points in Fig. 2 shift towards the blue shaded area.
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In the next Section, we describe the geometrical factor f distribution, given by the comparison between the BH masses estimated from the fitting procedure and RM ones.
Distribution of the factor f
The value of the geometrical factor f spans a large range of values with a significant scattering (e.g. Graham et al. 2011; Onken et al. 2004 ) mostly due to our ignorance on the BLR geometry and to the systematic uncertainties involved in the measurements. Using our sample, in this Section, we want to study the distribution of the geometrical factor f starting from the assumption that the BH mass M BH,FIT estimated from the AD fitting procedure is the real BH mass; this choice relies on the fact that the model KERRBB does not depend on the geometry of the BLR and it is an independent method to estimate the BH mass without taking into account distances and velocities (as the RM technique does).
Hence, by combining the AD fitting results with RM, the BH mass can be written as
where the virial product VP is computed using the data reported in Tables A.1 -A.2. Then we calculated the ratio M BH,fit /VP in order to find the value of f (Fig. 4, top panel) . The mean (logarithmic) value is Log f = 0.63 ± 0.49 at 1σ, which is consistent within the uncertainties with the most used/common values f = 2.8 ± 0.6 (Graham et al. 2011) , f = 4.3 ± 1.1 (Grier et al. 2013a ), f = 4.47
−1.08 (Woo et al. 2015) , f = 5.5 ± 1.8 (Onken et al. 2004) . Notice that, this result is based on the fact that we are considering the whole BH spin range 0 ≤ a ≤ 10 Using b = 0.5 (calibration from related to the Hβ line, a modification of 0.2 dex in the continuum luminosity, and a modification of a factor 1.25 of the FWHM correspond to a modification of the BH mass of ∼ 0.1 and ∼ 0.2 dex, respectively. 2). The mean (logarithmic) value is Log f = 0.63±0.49 at 1σ, consistent with previous estimates; notice that this result is based on the fact that we are considering the whole BH spin range 0 ≤ a ≤ 0.9982: if we assume that the BH spin is equal to the maximum allowed value (a = 0.9982), then we mean value is Log f 0.9982 = 0.83 ± 0.49 (yellow line). Bottom panel: factor f as a function of the viewing angle θ v of the system with respect to the line of sight, and the BLR thickness H/r, assuming a disklike structure and following Eq. 3 (Decarli et al. 2008) . The shaded blue area corresponds to the uncertainty on the value of Log f we found in this work. 0.9982: since the BH mass estimate from the fitting procedure increases with the BH spin a (e.g. see Fig. C .11 -C.20), from Eq. 2, it is easy to see that also the factor f increases with a as well. If we assume that the accreting matter around the SMBH spun it up to the maximum allowed value (a = 0.9982), then we obtain Log f 0.9982 = 0.83 ± 0.49 at 1σ (yellow line in Fig. 4  top panel) .
Following Collin et al. (2006) and Decarli et al. (2008) , assuming a disk-like structure for the BLR, the factor f can be expressed as
were θ v is the inclination angle of the disk with respect the line of sight, and H/r is the ratio between the half-thickness and the radius of the BLR (see Fig. 4 , bottom panel). Following this last expression, the disk viewing angle has to be θ v ∼ < 30
• , that is consistent with our approach to consider all the sources observed from an angle θ v < 45
• . Moreover, the ratio H/r is ∼ < 0.5, consistent with what Majia-Restrepo et al. (2018) have found.
From Fig. 4 , it is easy to notice that the factor f spans a wide range of values (∼ 2 orders of magnitude). Despite our finding Log f is in agreements with the most common/used values in literature, given the large uncertainties, it is not possible to draw any strong conclusion about its precise value.
Conclusions
We used the relativistic thin AD model KERRBB (Li et al. 2005) to infer the observed disk luminosity, the Eddington ratio and the BH mass of 53 sources from the AGN Black Hole Mass Database (Bentz & Katz 2015) , from the works of Lira et al. (2018) , Grier et al. (2017 Grier et al. ( , 2019 and Hoorman et al. (2019) . These sources have: 1] a BH mass estimate from the RM technique; 2] a clear evidence of the UV emission (the so-called 'Big Blue Bump') produced by the radiation coming from an AD around the SMBH, with no contamination from the host galaxy. Since we did not have information about the viewing angle, we assumed to observe these Type 1 QSOs with θ v ≤ 45
• in order to avoid the absorption from the dusty torus (assumed to have an average opening angle of ∼ 45
• ); we also showed the correction from the possible extinction of the UV spectrum due to the dust in the host galaxy ISM, following the work of B16. Our results are summarized below:
• The BH mass estimates from the AD fitting procedure are consistent (within the uncertainties) with the ones coming from the RM technique and the same compatibility is present also in the case with SE BH mass estimates (Fig. 2 ).
• The mean uncertainty (∼ 0.45 dex) related to the AD BH mass estimate is connected to different quantities: -BH Spin: the BH mass changes by ∼ 0.5 dex going from a = 0 to a = 0.9982; taking as a reference value the arithmetic mean of the BH mass in this spin range (as done in this work), the uncertainty is ∼ 0.25 dex; -Viewing angle of the system: for a fixed BH spin, the BH mass changes by ∼ 0.2 dex going from
• ; taking as a reference value the arithmetic mean of the BH mass in this viewing angle range, the uncertainty is ∼ 0.1 dex; -Spectral peak frequency ν p and luminosity ν p L ν p : on average the uncertainty on both measurements is ∼ 0.05 dex, which corresponds to an uncertainty of ∼ 0.1 dex on the BH mass; If the quality of data is high and either the spectral peak or the viewing angle of the system are well constrained (with an uncertainty of less then ∼ 5%), the mean uncertainty on the AD BH mass estimate is ∼ 2, smaller than the systematic uncertainties on both the RM and SE estimates (∼ 3 -4, e.g. Vestergaard & Osmer 2009; Peterson 2010) ; • Assuming that the BH mass estimated with the AD fitting procedure is correct, we studied the distribution of the factor f , computed using Eq. 2: we found that the mean (logarithmic) value is Log f = 0.63 ± 0.49 at 1σ, consistent within the uncertainties with the most used/common estimate. Despite this compatibility, the involved uncertainties are still large (see Fig. 4 ) and it is not possible to draw any strong conclusion about its precise value.
• Assuming that the BLR has a disk-like structure and f can be expressed as in Eq. 3 (following Collin et al. 2006; Decarli et al. 2008) , the average geometrical factor found in this work leads to the following results: -The viewing angle of the system has to be θ v ∼ < 30
• ; -The BLR thickness ratio is H/r < 0.5, result similar to the one found by Majia-Restrepo et al. 2018 ).
The good agreement between the RM results (or the ones from the SE relations) with the AD results strengthens the choice of using AD models as an alternative method to infer the mass of SMBHs. Nonetheless the uncertainties on the geometrical factor f , on the SE scaling relations and on the available photometry and spectrometry are still large to have precise information on the BH accretion and rotation from the comparison between these methods; also the possible influence of disk radiation pressure on the BLR geometry (e.g. Collin et al. 2006; Marconi et al. 2008 ) and on the disk emission and efficiency can affect the BH mass estimate.
A larger sample of sources with RM measurements and a clear prominent AD emission are needed in order to strengthen these findings and possibly, to have more information on the BH accretion.
where Log A = 15.25, Log B = 45.66, η is the disk radiative efficiency and F is a function depending on the viewing angle θ v and the BH spin a, that contains all the general relativistic modifications. Notice that the total disk luminosity L d = ηṀc 2 is different than the observed disk luminosity (i.e. the frequency integrated AD luminosity) L obs d = L ν dν because of relativistic effect described by F (see Campitiello et al. 2018 for details). F , g 1 and g 2 have an analytical form reported in Campitiello et al. (2018 Campitiello et al. ( , 2019 
Article number, page 7 of 29 A&A proofs: manuscript no. CAMPITIELLOaa Lira et al. 2018; (G17) from Grier et al. 2017; (G19) from Grier et al. 2019; (H19) from Hoorman et al. 2019 ; the others from the database of Bentz & Katz 2015) ; (2) Redshift; (3) BH mass in solar masses from RM with f = 4 (average value between the two extreme, most used/common values in literature, f = 2.8 ± 0.6 and f = 5.5 ± 1.8 - Onken et al. 2004; Graham et al. 2011, respectively) , using the results reported in the corresponding reference paper (see text for what concerns the uncertainties); (4) line dispersion velocity in km/s; (5) light-travel time in the rest-frame expressed in days; (6) SE BH mass in solar masses computed using the Hβ line ( a MgII line; b CIV line; SE BH masses from Lira et al. (2018) , Grier et al. (2019) and Hoorman et al. (2019) are computed using the CIV line; SE BH masses from Grier et al. (2017) are computed using the Hβ line and the calibration of ); (7) (8) (9) observed disk luminosity, BH mass in solar masses and Eddington ratio estimated from the fit (the mass is estimated assuming the BH spin range 0 < a < 0.9982, the viewing angle range 0
• < θ v < 45
• and the uncertainty on the spectrum peak position; the Eddington ratio is estimated by considering only the spin and viewing angle ranges: by including the uncertainty on the spectrum peak position, its overall uncertainty grows by a factor ∼ 1.3); for 4 sources we performed another fit after the correction from dust and reported the new estimates for these quantities; (10) correction from dust computed using the expression in Baron et al. (2016) (see text).
A&A proofs: manuscript no. CAMPITIELLOaa Fig. C.1 . Fit of the rest-frame spectrum with the KERRBB model (thick blue line). The blue shaded area is the confidence interval of the best fit model that also includes the fit of the spectrum corrected from dust absorption (gray line) following the procedure described in Sect. 2 (the adopted extinction is reported on each plot). For MRK142, MRK335, PG1411+442 and SDSSJ141859.75+521809.7 we used a large extinction E B−V and we show the new KERRBB fit (blue dotted line) with the new confidence interval. Each plot is marked with a coloured square: green, if the spectrum is rather good (with a small correction from dust absorption) and the spectral peak position is well constrained; yellow, if we adopted a large correction for the dust absorption or the quality of the spectrum is low. Photometry (red dots, with no correction from ISM dust) and spectrometry (black line) come from the literature and public archives. In order to have a 'normalized' and clear SED representation, each plot is constructed in this way: the x-axis is in the range Log ν [Hz] = 14 − 16; the y-axis is constructed by taking as the lower y-value the luminosity of the AD model at Log ν [Hz] ∼ 14.5, and as the upper y-value the lower y-value plus 1.6 dex.
